The F1F0-ATPase of Bifidobacterium animalis is involved in bile tolerance.
Adaptation and tolerance to bile stress are important factors for the survival of bifidobacteria in the intestinal tract. Bifidobacterium animalis is a probiotic microorganism which has been largely applied in fermented dairy foods due to its technological properties and its health-promoting effects for humans. The effect of the presence of bile on the activity and expression of F(1)F(0)-ATPase, the pool of ATP and the intracellular pH of B. animalis IPLA 4549 and its mutant with acquired resistance to bile B. animalis 4549dOx was determined. The bile-resistant mutant tolerated the acid pH better than its parent strain. Bile induced the expression of the F(1)F(0)-ATPase and increased the membrane-bound H(+)-ATPase activity, in both parent and mutant strains. In acidic conditions (pH 5.0), the expression and the activity of this enzyme were higher in the mutant than in the parent strain when cells were grown in the absence of bile. Total ATP content was higher for the mutant in the absence of bile, whereas the presence of bile induced a decrease of intracellular ATP levels, which was much more pronounced for the parent strain. At pH 4.0, and independently on the presence or absence of bile, the mutant showed a higher intracellular pH than its parent strain. These findings suggest that the bile-adapted B. animalis strain is able to tolerate bile by increasing the intracellular ATP reserve, and by inducing proton pumping by the F(1)F(0)-ATPase, therefore tightly regulating the internal pH, and provide a link between the physiological state of the cell and the response to bile.